Cytoskeleton network and cellular migration modulated by nuclear-localized receptor tyrosine kinase ROR1.
Biological functions of receptor tyrosine kinase-like orphan receptor 1 (ROR1) remain to be elucidated due to the lack of identified genuine ligands. Previously, transiently expressed ROR1 was unexpectedly found to exhibit nuclear localization, the functions of which are unknown. We constructed nuclear-homing peptidyl-prolyl cis-trans isomerases (FKBP) domain fusion ROR1-expressing cells and used a synthetic dimerizer to specifically activate FKBP-fused ROR1 proteins for subsequent functional characterization. Activation of nuclear-homing ROR1 by treating cells with AP20187 dimerizer led to significant increase in actin stress fibers and increased cellular migration. Following gene expression microarray analysis, we demonstrated that activated ROR1 affects several genes involved in the regulation of the actin cytoskeleton (radixin (RDX), ezrin (EZR), son of sevenless homolog 2 (SOS2) and caldesmon 1 (CALD1)). Our data indicate that nuclear-localized ROR1 may play an important role in cell migration and cytoskeleton remodeling. This might explain the critical roles of ROR1 in neuron development.